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Del Monte Forest 
Total wood-producing area — 4097 acres. 
Total present volume of merchantable green 
timber =- 54,000 cords, or 28,000,000 feet BLM. 
Present annual growth — 3900 cords. 


Present average annual cut — 700 cords 


(1500 short cords). 


Recommendations 
Build up the cord-wood market; at present 


it is estimated that 1500 cords a year can be 
disposed of locally. 

Increase the annual cut to 2500 cords for 
the next ten years, 

Cut for wood only in such a way as not to 
reduce the aesthetic value of the forest along 


drives and about residence sections, 
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A WORKING PLAN FOR THE DEL MONTE FOREST 
OF THE PACIELG IMPROVEMENT COMPANY 
4916 


Introduction 


The Del Monte Forest, aside from its great popular and 
scientific interest, has several characteristics which especially 
adapt it for the practice of forestry. It is situated adjacent to 
a considerable market for the product — csordwood; it is essentially 
a pure forest of a species which may be grown on a short rotation — 
Monterey pine (Pinus radiata Don.); an extensive system of roadways 
makes every part of the forest accessible; a large part of the area 


is chiefly valuable for wood production, or for the aesthetic 


properties of the forest cover, 


Realizing the possibilities of the tract and the value 


of a systematic plan of forest management, the Pacific Improvement 
Company agreed to have the author do the necessary field work and 
prepare the working plan as a subject for this thesis, with the 


approval of the Division of Forestry of the University of California, 
This plan, if adopted, owing to the brief time allowed 


for the securing of data on which it is based and to changing condi- 


tions, should be revised after ten years where experience suggests 


improvement, 
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During the work a number of problems of scientific 
interest developed, such as the excessive cone bearing of young 
Bishop Pine and the development of secondary branch whorls and 
false growth rings in Monterey Pine, without apparent relation to 
growing conditions. A discussion of these subjects would be out 
of place here, 

During the preparation of this plan, much valuable 
assistance and information was given by officials and employees of 
the Pacific Improvement Company and the Monterey County Water Works. 
The District Office of the U. 5, Forest Service, in San Francisco, 
gave permission to use a report on the Monterey Pine. Pr. “2s FP. 
Meinecke, Pathologist of the U. S, Bureau of Plant Industry, 
identified some specimens of fungi. Dr. E. C. Van Dyke, of the 
University of California, identified several insect specimens. 

Mr. G. A. Coleman, also of the University of California, has kindly 
given permission to take certain data, relating to insect control 
and a list of grasses, from a typewritten paper on the region under 


consideration, 


Assistant Professor Donald Bruce and Professor D. T. 
Mason, of the Division of Forestry of the University of California, 


have given valuable assistance and advice, for which the writer is 


very grateful. 
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1. Location and Area 

The Del Monte Forest, owned by the Pacific Improvement 
Company of San Francisco, occupies the greater part of the Monterey 
peninsula in Monterey County, California, adjoining the cities of 
Monterey and Pacific Grove on the south and west. The forest 
comprises a single parcel, all parts of which are within five miles 
in a direct line from the center of Monterey. Portions of the 
tract along the borders are, from time to time, subdivided and sold 
in small lots, The forest originally occupied a considerable part 
of the present site of Pacific Grove, 

The land was acquired by the Company in 1878. It 
consists of portions of the old Spanish ranches — Point Pinos and 
El Pescadero, Early owners grazed the land, as is evidenced by 
many sharply defined grassy openings, and previous to 1896 heavy 
unregulated cutting was practiced, 

The area to which this plan specifically applies is 
approximately 5,638 acres. The boundaries are indicated on the 
accompanying map. A deduction of 26.2 acres is made for Clay Pits 
reservoir site. The Pebble Beach subdivision and land owned by the 


Company within the city limits of Pacific Grove are not included, 
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since the small amount of timber on these tracts has a far greater 


sesthetic than commercial value. 


2. Physiographic Features 
a. Climate.— The climate of the Monterey peninsula is very mild. 


There is a range of temperatures between the average 
maximum and average minimum of less than 12°F, The mean 
annual temperature for 50 years at Monterey is 56,4°F, 
(U.S, Weather Bureau, 1915), The average maximum 
temperature, 61.9°F., ecccurs in Auguet, the average 
minimum, 50,2°F,, in January. The maximum temperature 
is 80°F,, the lowest 30°F, 

The average annual precipitation since 1899 is shown 
by records of the Monterey County Water Works, taken at 
Clay Pits reservoir in the center of the tract, to be 18,13 
inches, the maximun being 29.66 inches, and the minimum 
10,19 inches. The heaviest rains occur from December 
let to April let. The last important rain in spring 
usually falls before May 15th. There is usually no 
rain during July and August, but heavy fogs during May, 
June, July, and August prevent excessive drought until 
seedlings are well established. September and October, 
being without fog and with little rain, are the months of 
greatest fire danger, The prevailing winds are from the 
west, Periodic severe windstorms during the early spring 
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months are an important factor in dealing with the shallow 


rooted Monterey pine. 

The long growing season, the high relative humidity 
of the air, and summer fogs during the growing period in 
the immediate vicinity of the forest, account for the 
remarkable growth of Monterey pine, which the scanty rain- 


fall would not otherwise support, 


Table I — Climatological Data 


July Oct.| Nov.| Dec.! Max. | Min. | Mean 
Ann, | Ann, | Ann. 


Average monthly Precipitation -— Inches -- 1899-1915* | | 
4.08] 2,79|3,70]1.15| 0,75] 0.18 |0.002|0.001] 0.86 | 0.79|1.71|2467| 29.66] 10.19] 18.13 


Average monthly Temperatures — Degrees F. — 50 yrs.# 
daily| daily! Ann, 


50, 2|51,2]59,9]55,6|58,3]60.8| 60,0] 61.9|61.5 [88,2|54.3|51.7| 80 | 30 | 56.4 


*Records of the Monterey County Water Works, taken at Clay Pits reservoir, Does 
not include 1909. 


#U. S. Weather Bureau Records for Monterey. Length of records, 50 yrs. 


b. Topography.-~ The Monterey peninsula extends out from the mainland 


about four miles, between Carmel and Monterey Bays, and is 
from 33 to about 5 miles in width. The coast line is 
generally irregular and broken by rocky points. The 
central backbone, or ridge, reaches its highest point, 
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about 800 ft. above the sea, near the eastern boundary of 
Rancho El Pescadero. The slope from this point toward 
the north and south is quite steep, this being the most 
rugged part of the tract. Toward the west and northwest 
the slope to the ocean is very gradual, being somewhat 
broken in the upper portion by the gulches of Sawmill and 
Seal Rock Creeks. For a considerable distance back from 
the shore on the west and northwest, the surface is very 
even. From Carmel Hill, Pescadero Creek runs southward 
through a steep canon to Carmel Bay, Near the beach on 
the southwest, at Pt. Douty, there is a sudden rise to 

an elevation of 250 ft. The streams are all intermittent 
in character and no permanent springs exist on the tract. 
Clay Pits reservoir, to which water is brought by pipe 
line, supplies the peninsula with water. 

Beginning just south of the Pt, Pinos light- 
house, a series of sand dunes follows the beach to Sawmill 
Creek, extending inland from one to two thousand feet, 
ending in abrupt slopes at the edge of the forest. A 
second series occurs S278 8 Seal Rock Creek and Cypress 
Point, and stretches inland nearly half a mile, Except 


in a few places, these dunes are well fixed by shrubs and 
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stunted trees, and are encroaching on the forest only 
very slowly. 

In general, the surface is smooth and firn, 
with few rock outcroppings, and with few exceptions, 
all parts of the tract may be easily reached by wood 
roads, Because of the sandy soils, these roads become 
badly cut by running water. 

c. Geology and Soils.-~ The principal rocks of the peninsula belong 
to four general groups — granites, basalts, sandstones, 
and shales. The granite is the most abundant and is 
responsible for the central ridge and the rocky points 
along the coast line. Its composition varies greatly, 
but the percentage of feldspar is usually high. When 
exposed, the granite rapidly disintegrates, and much of 
the soil is light and gravelly in character. Sandstone 
and Monterey shale appear throughout the area. In the 
region of Huckleberry Hill, beds of sandstone are quite 
near the surface and account for poor tree growth there. 
The basalt appears in a great dyke, extending from a 
point near Chinese Cove back toward Carmel Hill,* and 
appears in Pescadero Canon, Deposits of diatomaceous 
earth occur to the eastward. The sand of the dunes is 
nearly pure white silica. 


*The name Carmel Hill is used here to distinguish the point northeast 
of the Carmel Hill Gate from that on the opposite side of the county 


road, or Huckleberry Hill. 
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There is a considerable variety of soils. The 
best soil, a deep fine sandy loam, lies in a belt from one 
half to one mile in width along the lower slopes, inside 
the sand hills. This soil supports the best tree growth. 
On the upper slopes the soils are shallower and of coarser 
texture, for the most part gravelly and sandy clays. On 
the slopes to the south and west of Huckleberry Hill, the 
soil is sandy and often quite shallow, On the steeper 
slopes in this region, the trees often give way to brush 
areas. South of the reservoir there is considerable clay, 
and here the soil is apt to bake, Except in a few places, 
even the poorer soils support a fair growth of pines, 

d. Market, Social, and Industrial Conditions.—- The total population 
of the Monterey peninsula, as shown by census reports and 
the records of the Monterey County Water Company, is 
approximately 10,000, considering only the average of 
permanent residents. Practically the whole population is 
centered in the towns. There is a considerable sumer 
tourist population, “In 1914 the population by districts 


was as follows: 


Monterey 5,000 
Pacific Grove 2,500 
U.S, mil. Presidio 1,200 
Del Monte 500 
Carmel 500 


Pebble Beach and 


outlying 300 
Total 10,000 
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The number of families and other units, or 
probable users of fuel, may be summarized as follows for 


December 31, 1915: 


Pacific Grove 1,656 
Monterey 1,503 
Carmel 407 
Other places — 22 

Total 3,638 


Several years ago many of these utilities were 
very heavy users of pine wood and provided an excellent 
market. The Hotel Del Monte and baths and other hotels 
now use oil fuel largely. The Presidio of Monterey 
formerly contracted annually for 3,000 cords, but has 
recently begun using live oak wood from the Carmel Valley. 
Coal and fuel oil are burned to some extent. 

There is considerable competition for the wood 
market. The David Jacks Corporation owns timber land 
adjoining, equal in area to that of the Del Monte Forest. 
Tracts of land sold for residence sites are often cleared and 
the wood sold. Oak wood is delivered in Monterey from the 
Carmel Valley at a selling price of about one dollar per cord 
more than pine sells for. 

After years of experience, the Company's Superin- 


tendent of roads and forest believes that from 2,000 to 3,900 
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California cords* may be locally disposed of annually. 

As to the possibility of shipment, the tracks of 
the Southern Pacific Railroad extend into the forest at 
the northwest corner, where a favorable loading place is 
offered. The distance to San Francisco is about 124 
miles, The freight expense would be about $3.00 per cord. 
Wholesale wood dealers in San Francisco pay $4.00 to $4.50 
per cord for pine wood, f.0.b. shipping point. At the 
present time the wood market in that city is rather poor, 
owing, partly, to the cheap supply obtainable from 
wreckage at the Exposition Grounds. The subject of market, 
including the relative value of substitutes for wood now 
being used locally, should be further investigated. 

@. Transportation,-- The Southern Pacific Railroad extends into the 
forest at the northwest corner. A right of way for the 
extension of this railroad through the forest to Carmel was 
surveyed and cleared several years ago, but the extension 
will probably not be made soon, A system of excellent 
roads traverses the area. Several roadways have been 
cleared, and old wood reads extend to all parts of the tract. 
These are grown up to some extent, but can easily be made 


usable, (See map.) 


* About 1200 to 1700 ordinary cords. A California cord consists of two 
tiers of 14-inch wood, 4 feet high, and 8 feet long. A recent law 
passed by the State Legislature requires 128 cubic feet to the cord, 


-ll- 


1 ) Ylleool ef yen Hebxoo sinict tia 
| to Wh iedtavog ods os BA 
ey ot oer eaney bnorlinh oition’ ervest v0 ont 
at seal gethact eidatovat a ettedw ,teit05 daowiiton ot } 
(ASL fuoda oe tebsanst aaa ot sonada th eiT .bheretto 
«hte ‘teq 00.88 sivode 0d Ditvow eanegxe iiytost esT = voli 
02.24 ot oo. aq adwvscinet aS at atelaod boow elsnelodt 


6dt 4 stahog gatqqtde 4.0.2 ,boow omy ict bien ‘tag 
-toog ‘tedden af ytio dads ab sexta beow oft erty nena 
mort eldectatdo tou queio edt of ,yliteq .galiwo 
,todtan to toetdve odT sabasotd ctolstinogzuS oft ta syadootv 
wor boow tot astudisvedua to exfav ovidsfet odd gatbutoat 
shetagiteevnt tetdiwt ed biveds ,yifaoel beau gated 

ott otal abnodxe paowtnan oftiost mtoddued el —.actistiogenpsT 2 
Ot tet yor to digit A .twitteo Snowldrou ext da taet0t 


ase Somes) od aarc? one dguowdt baotites elit Yo aolenetxe 
- fotanods ‘edt tut, 10s BHO leseves bowels bas boyewtws 
Henin iil hav dui git ae ean leak ti fitw 


= ik 


f, Land Classification.— There is little cultivated land on the 


Monterey peninsula. A large part of the area, outside 
of the cities of Monterey and Pacific Grove on the north 
and the residence districts of Carmel and Pebble Beach 
on the south, is covered with pine forests. In doing 
the reconnaissance work for this plan, the land was 
classified and the types surveyed and placed on the 
accompanying map. The area by types was then obtained 
with a planimeter, 


Table II -—- Areas by Types 


Total forested 


Grassy open land 


Sand hills (barren) 


Brush land 


Administrative 4.8 


Total 5638.0 


These classes constitute the total area within 
the bounds indicated on the map, exclusive of 26.2 acres 
around Clay Pits reservoir, The total area of sand hills 
is about 498.2 acres, 82.8 acres of which is sparsely 


timbered. The administrative area consists of enclosures 
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at the gateways entering the forest and the opening in 
which the patrolman lives at the reservoir. The open 
land consists of a considerable grassy strip of 84 acres 
along the beach between Pt. Cypress and the sand hills, 
and a grassy plain of 248 acres along the beach from 

the mouth of Seal Rock Creek to the sand dunes at 

Sawmill Creek, together with many smaller grassy openings 
scattered through the forest, the most extensive of which 


appear on the south slope below the Carmel Hill gate. 
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1. Forest Types 
For purposes of management the forest area of 4517.8 acres 


may be treated by types according to the species predominating, as 


shown in Table III below. 


Table III == Area of Forest Types (Acres) 


Predominant Species 


onterey|Age yrs.| Bishop| Age yrs.) Monterey |Ags yrs. | Gowan 
Pine Pine Cypress Cypress 


all 97.8 1-15 
aged 
97.8 


Total forested — all [== forested — all species —«4517.8 | 4517.8 


*Approximate area — see below. 


The Monterey pine is the only species of commercial 
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importance, It will be considered in detail later, 
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@, Bishop Pine (Pinus muricata - Don.).— This species occurs in pure stands 
on the west slope of Huckleberry Hill. Scattered trees may be 
found, mixed with Monterey pine, over a much larger area than is 
indicated on the map, extending from the summit of Huckleberry 
Hill to a point just east of the reservoir. The species is 
confined to an area of about 1,000 acres, burned over by a fire 
in 1901, and all but a very few surviving trees are 14 to 15 
years old. The soil here is shallow and gravelly, and the 
young stand is very dense; consequently the trees are very small, 
being only 5 to 15 feet high and mostly less than 1 inch in 
diameter at breast height. (See photograph, p. 18.) 

The area of pure Bishop pine was sketched on the map 
by ridges and stream courses and from field notes taken at 
different points, so that the acreage given is only approximate. 
Owing to the density of the stand, an accurate survey would be 
very tedious and expensive, (For further discussion, see 
appendix. ) 

b. Monterey Cypress(Cupressus macrocarpa Hartwy).— This species, because of 
its peculiar history and picturesque beauty in its natural habitat, 
has attracted world-wide interest, and many erroneous assumptions 
have been made concerning it. Its aesthetic value is very 
important. On the Company's land it occupies a narrow strip, 500 


to 1,000 feet wide, along the beach from Pt. Cypress to 
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Monterey Cypress Type 
in which no cutting is 
done except to remove 


the debris of wind storms, 
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Gowan Cypress 
(Cupressus goveniana Gord.) 


Trees which survived the fire 
of 1901. (The compass staff 


is 4 ft. high.) 
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Bishop Pine.— Young trees on area burned over in 1901, 
4 to 6 ft, in height, and 14 to 15 years old. Note cones on 
small trees, The seed which produced these trees came from 


charred cones such as those in the foreground, 


Dense stand of young pines after the fire of 1901. 
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Pt. Pescadero. The total area is about 118.8 acres, 21.0 acres 
of which is in the Pebble Beach subdivision. There is a small 
amount of Monterey pine on the area as indicated on the map. (For 
further discussion, see appendix, p. 63.) 

c. Gowan Cypress (Cupressus goveniana Gordon).—- Gowan cypress occurs in 
small patches on the west slope of Huckleberry Hill, mixed with 
Bishop and Monterey pines on the burned area. Scattered trees 
are found almost to the reservoir, Two small areas, 4.1 acres, 
were placed on the map where this tree forms dense stands. One 
of these survived the fire of 1901. The trees there are only 
10 to 15 feet high, the older ones being about 50 years old. 

The other area consists ef mere switches that have come in since 
the fire. These tiny trees, often only 12 inches high, but 10 
to 15 years old, beer cones in abundance. This type has no 
value other than the interest taken in the peculiarities of the 
species. 

d. Monterey Pine (Pinus radiata Don.).— This is by far the most abundant 
species and the only one considered for wood production. The 
actual timbered area in this type, 4254.9 acres, excluding 
natural openings, hes been subdivided for management by 20-year 
age classes and by quality of site. (See map.) Three site 
qualities are recognized, site I being the best, and site III 


the poorest. A summary is made in Table IV. The age of the 
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Table IV — Areas by Age Classes and Site 
Quality -—- Monterey Pine 


Age Class or | Site Quality | Area in Totals 
Sub-type Acres 


1 = 20 yrs. 


1 = 20 yrs. 


21 = 40 yrs. 


41 > 60 yrs. 


Irregular 


Irregular 


Beach protec- 
tion Belt 
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majority of the trees in the stand was taken as the basis 
for division into age classes. In all the age classes 
many trees above and below the age limits will be found, 
Age Class 1 ~ 20 years: This consists of several 
small irregular dense patches just south of Pacific Grove, 
classed as Site I, probably the result of fires or clear 
cuttings; a considerable area on Carmel Hill, the result of 
fire; and 844 acres burned over by the fire of 1901 and 
subsequently clear cut, extending from the northeast 
boundary fence over Huckleberry Hill to the reservoir, (See 
map.) The last two areas have been classed as Site II-III, 
the soil being generally thin and poor except on the north 
and east slopes. Most of the trees in this class are 15 
to 20 years old. The stands are usually very dense and on 
the poorer sites average 15 to 25 feet in height and rarely 
reach 6 inches in D.B.H, There is often a very dense under- 
growth of Poison Oak and Ceanothus, which sprang up after 
fires and is now being shaded out. On Site I and II, the 
trees are often 6 to 8 inches in D.B.H., and 30 to 50 feet 
high. These stands are all far too dense, there being 
7,000 to 8,000 trees per acre in some cases. On poorer 
sites and in wet places, about 8% of the trees have galls, 


or swellings, on the main stem, caused by the fungus 
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Peridermium harknessii, and about 5% are attacked by pine 


mistletoe, Razownofskya campylopoda, 


The Intermediate Age Class, 21 - 40 years: This is 
deficient in area from the standpoint of management, there 


being only 255.4 acres, consisting of several isolated small 
stands, mostly on good soil, These stands are also too dense. 
The trees range in size from 3 to 4 inches in D.B.H., and 30 to 
50 feet in height, to 12 or 14 inches in D,B.H. and 60 to 80 
feet in height, with scattered, larger, older, trees, survivors 
of cuttings or fires. There is a considerable range in age, 
but most of the trees are from 25 to 35 years old. These 
stands being on the better sites are not excessively damaged by 
the pine gall fungus or mistletoe. 

The Mature Age Class, 41 - 50 years: This is the most 
extensive and important one. The greater part of this timber 
is located on the belt of good soils on the lower slopes, inside 
the sand hills and openings of the beach. The best of this will 
be found from a point about one-half mile from the southern 
limits of Pacific Grove to the reservoir and westward to the 
protection belt along the beach, These stands are remarkably 
uniform. (See photograph, p. 24.) On the better sites the 
trees are mostly 12 to 24 inches in D.B.H, and 70 to 90 feet in 
height, but trees 36 inches in diameter and 110 feet high are 


found, The average age is about 50 years. Stands southwest 
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of the reservoir are somewhat younger. 

Few trees over 60 years old occur in this type. These 
uniform stands are probably the result of extensive cuttings said 
to have been made during the '60's, when a sawmill was built on 
Sawmill Creek and all the larger trees removed. The stands are 
usually somewhat understocked, the denser ones having about 
150 trees per acre. The crowns are 15 to 30 feet in length; the 
stems usually have considerable crook, and the stubs of dead 
branches persist to within 20 or 30 feet of the ground. Stands 
in this age class rarely exceed 30,000 feet B.M. per acre, or 
55 cords (95 California cords), The average stand is about 
10,900 ft. B.M,, ox 20 cords per acre. 

West and southwest of the reservoir the stands are 
quite open, there being little reproduction and no brush, The 
litter is very scanty, and owing to this fact and to the thin 
crowns, grass is often abundant under the trees. Between Sawmill 
Creek and Pacific Grove there is a considerable understory of 
Coast Live Oak, or dense reproduction 4 to 10 feet high, and some 
brush. 

Most of the trees in this class have reached their 
maximum height growth, and the current diameter growth is rapidly 
declining. There is considerable damage by the heartwood 
destroying fungus, Trametes pini. The bark of the lower trunk 
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An even-aged mature stand of Monterey Pine. Clearing 100 ft. 
wide made for a railroad. Note the abundant reproduction. 


Drive and cleared roadways through an even-aged mature 
stand of Monterey Pine. 
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(Photo. by D. Bruce) 


Even-aged open stand of Monterey Pine below 
Clay Pits reservoir. Average age, 45 years. 


Stand per acre, 45 cords (25,000 Bd. ft.). 


(Photo. by D, Bruce) 
Granite formation near Pt. Cypress. Note the 
exposed situation of the Monterey Cypress trees in 


the background, 


is often cancered by mistletoe which grows from the fissures, and 
injury from bark beetles often follows. 

The Irregular Type: The best of this type will be 
found adjoining Pacific Grove on the south, where it occupies 
some of the best soil on the tract. The irregularity in size 
and age is doubtless due to frequent cordwood operations. There 
is often a dense understory of reproduction, saplings, and poles, 
with scattered mature, very large trees. On good soils there is 
& considerable mixture of Coast Live Oak and brush and heavy 
ground cover of ferms. On this area Monterey Pine makes the 
most rapid growth and reaches its largest size, due to the good 
soil and to old cuttings which have given certain trees unlimited 
light. In such cases the crowns become very wide and irregular, 
the branches attaining large size. These trees, where they occur 
with oak along the drives, are a valuable asset from the aesthetic 
standpoint. Farther back in the production forest such "wolf 
trees" occupy too much space, On this site a few trees were found 
50 to 54 inches in D.B.H. and 90 to 110 feet high. The older 
trees are seldom over 75 years old. One tree measured was 46 
inches in D.B.H, and 60 years old, the widest annual ring being 
about l inch. (See photograph, p. 27.) The stand per acre is 
usually less than 30,000 feet B.M,, the average being about 8,000 ft. 
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A windfall in the Irreguler Type. Note the shallow root-system 
and absence of a tep-root in the mature Monterey Pine. The trees in 


the background received too much side light, resulting in large 
irreculer crowns. 


Cross-section of Monterey Pine stem showing rapid growth and short 
life. This tree wes 57 yrs, old and 46.6 inches in diameter at the 
stump (1 ft, high). Although it stood on good soil and had abundant 
light, the diameter growth had fallen off rapidly. Between the ages 


of 10 yrs, and 20 yrs., this tree grew 16 inches in diemeter at the 
stump. (Tape graduated in feet, tenths, and hundredths.) 
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On the southwest slope the trees are much smaller, owing 
to poor soil, Damage from insects, fungi, and mistletoe is some- 
times considerable here. A strip of timber, extending from near 
the reservoir toward the beach, has been classed as irregular. 
Here there is often a very dense mixture of saplings and poles. 

On the north slope of Huckleberry Hill and on Carmel Hill, the 
areas classed as irreguler are on good soil and the trees are of 


moderate size. 


The Beach Protection Belt: This type consists of several 
nerrow strips, 100 to 300 feet wide, where the timber meets the sand 


hills, or openings along the beach. The trees are usually low and 
irreguler, often merely sprawling along the ground, due to exposure 
to the wind. This type is not considered for wood production, but 
is a valuable factor in retaining sand dunes and in protecting the 
main timber belt from the wind. This belt is slowly advancing 
inland, as drifting sand and exposure gradually eliminate the older 
trees, and grazing, adverse winds, and shifting sand prevent seeding 


back toward the beach, 


2, Estimates 
a. Present Volwume.— In preparation for this plan, an estimate was made of 
the merchantable timber within the boundaries indicated on the map, 
including all trees 6 inches and over in D,B.H. The cypress type 


and the beach protection belt were not estimated. On the extensive 
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Beach Protection Belt. Sand hills near Point Cypress, 
Californie, Note the abrupt slope where the sand meete the 


forest, 


The Beach Protection Belt. Monterey Pines exposed to 


the wind, near Point Cypress, California. 
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Point of a sand dune which is moving slowly out into 


an opening. Near Point Cypress, California, 


Shrubs which are important in retaining sand, near 


Point Cypress, California. 
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burned area, the 1 - 20 year age clase is seldom of merchantable 
size. The results are expressed in board feet and cords for 
comperison, and in short, or California cords, the customary 
stendard in this region. According to a recent state law, a 
cord must contain 128 cu. ft. (For methods of estimating and 
computation, see appendix.) A summary is made in Table V, 
below. 

The total volume in board feet of trees & inches 
and over in D,.B.H.* amounts to about 28,160,000 bd. ft, 
Expressed in cords, including all trees over 6 inches in D.B.H., 
the result is 54,568 cords. The large volume in board feet, 
in the 1 = 20 year age class, is due partly to the presence 
of scattered older trees. Sound, standing, dead trees are 
given as “merchantable dead.” The large amount of wind fall 
is unusual, judging from the number of trees uprooted in 
previous years, and is due largely to a severe windstorm in 
Januery 1916, 

b. Growth.— The amual growth was estimated by sample plots, taken in 
representative stands of each age class and site quality of 
which a considerable area occurs. The results suffice for 
pr@sent purposes of regulation, but a more intensive growth 


¥Diameter at breast height -- 4} ft. above ground. 
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study is desirable, The results are not to be regarded as repre- 
senting the natural development of the species at various ages, 
owing to artificial conditions caused by cuttings and fires. All 
trees 3 inches and over in D.B.H. are included. The results ere 
summarized in Table VI, below. Only the actual producing area is 
considered, brush areas, natural openings, and clearings fer about 
38 miles of roadways, having been excluded, The total annuel 


growth is estimated at 3,900 cords (6,700 short cords). 


Table VI — Annual Growth by Age Classes — lionterey Pine 


Ann, | ann.Growth per acr¢ | ann.Growth per acr¢ acr ¢ 


Age yrs.| Site Area | Reduced Cal.cds. | 1000 
Quality Acres} Area* Bf, 


438.5) 131.5 


895.7! 867.7 


* Area reduced by approximately 220 acres for cleared roudways, 


# Periodic annual growth for last 10 yrs. All others are mean annual 
growth. ; 
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3. Past Operations 


a. Cuttings. The entire tract hae been cut over repeatedly in past times. 
These earlier operations were entirely unregulated. A mill is 
said to have operated during the '60's, removing most of the 
larger timber on the west slope, Until recent years, most of 
the cutting was done by cordwood contractors. In 1903 and 1904, 
a heavy damage cutting was made necessary by an infestation of 
bark-beetles after the severe fire of 1901. At this time about 
15,000 cords were cut. Thinnings were made in 1904 along the 
Seventeen-Mile Drive. These thinnings were light (Grade B), 
in stands 20 to 30 years old the suppressed trees and those 
attacked by the pine gall fungus and mistletee being removed, 
amounting to 3,500 cords, During the last 5 years or more, 
operations have been in the nature of damage cuttings, removing 
insect-infested trees and wind falls, Within the last 10 years 
many miles of roadways, mostly 50 feet in width, have been 
cleared through the forest. The average cost of clearing and 
grubbing was about $30 per acre. The wood removed scarcely 
more than paid for the =e since it contained much small 
round material, 


b, Present Utilization. A large part of the windfall of this spring hes 


been sold on a stumpage basis to Japanese contractors, at $1.50 
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per California cord, the wood being piled at the stump, usually in 2 
tiers, 8 feet 4 inches long, and 4 feet 4 inches high (14 inch teks). 
one steke being placed at each end of each tier, (Four inches in length 
and height is allowed for shrinkage.) Considerable wood, in odd places, 
is also cut by hired labor at $1.50 per short cord. Isolated dead trees 
are often sold on a stumpage basie to residents at $1.50 per short cord, 
the trees being designated by the superintendent. Cones, bark from dead 
trees, and some pole-wood are sold by the load, collection being made by 
the gate-keepers. This amounts, in all, to about $600 per year and 
serves to prevent the development of the free-use custom, 

Stumps are cut from 8 to 12 inches from the ground, and the stem 
is utilized to 2 inches in diemeter at the top. Branch wood is hard to 
sell, and all but the larger branches which can be split are piled and 
burned. The wood is allowed to season during the summer, If it 
remains in the woods during the winter and becomes weather=-stained, it 
is difficult to dispose of. Wood cut»by the Company's men is hauled in 
large loads directly to the consumer, Teams of 4 horses hauling 4 short 
cords to the load are used. For hauls of over 3 miles in length, one 
man makes one trip a day; for hauls under 3 miles in length, a driver and 
helper haul 2 loads or more a day, saving about 40% per cord over the 


longer hauls. The cost is approximetely as follows; 
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Monterey over the county road, 


by way of Pacific Grove. 


Team and driver per day $ 6.00 
Cost cutting and piling 4 cds., at 1.75 


Total cost per Calif. cd., one trip a day % 3.50 


or 
Team and driver per day $ 6.00 
helper per day 1.50 


Cost cutting and piling 8 cds., et 1.75 4 
8 /21.50 


Total cost per cd., 2 trips a day $ 2.69 


The cost varies considerably, depending on the exact location 


of the wood and the difficulty of getting it to a good roadway. 


to the east of the summit of Huckleberry Hill usually goes directly to 


cord delivered, leaving a profit of $2.50, or more, per cord. 


Wood 


By far the greater part is brought out 


The average selling price is $6.00 per short 


A considerable amount of wood 4 feet in length is used by the 


Company's hotels in open fires, but oil is used for cooking and steam- 
heating. During the last several years, a total of from 1,000 to 1,200 


California cords have been cut annually. 


Pebble Beach, 


houses, 


A small circular mill, run by electricity, is situated near 


Loge ere sometimes slabbed off on two sides for the construction of rustic 
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A emall amount of lumber is cut for use on the place. 
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The total income from the forest itself is difficult to 
estimate. The income from toll~roads is largely due to the 
presence of the forest. The exact value of grazing is not known. 
There is a considerable income from the rental of openings along 
the beach to the War Department for drill grounds. It will be 
seen that taxes cannot fairly be charged entirely against the 
forest. This is true also of the expense of superintendence, 
which is distributed between the forest, the roads, the sand 
industry, etc. The expenses of two year-long patrolmen is 
chargeable to the forest. 

ce. Protection.— Two riding patrolmen are employed the year round. One of 
these patrols the southern half of the tract, with headquarters near 
the Carmel boundary above the pipe line; the second patrols the 
northern half, with headquarters at the reservoir, The superinten- 
dent's residence, the patrolmens' headquerters, and a construction 
camp at Pebble Beach are connected by telephone lines. When weather 
conditions cause danger from fire, these men spend most of their time 
on patrol along routes frequented by tourists, At other seasons, 
part of their time is spent in burning brush, cutting out trails, 
killing predaceous animals, and preventing hunting. 

Important work in insect control was done in 1903 and 1904 


under the direction of G. A, Coleman, when 15,000 cords of infested 
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Stumps and wood after working up windfalls. Monterey Pine 
near Pacific Grove. 


Mature stand of Monterey Pine with scattered oaks and 
reproduction, near Pacific Grove. 
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timber was cut. About 1200 trees and stumps were treated for 
bark=beetles, at a cost of 10 cents each, The sale of wood 
more than paid for the cost of the campaign. Subsequent losses 
from insects were undoubtedly greatly reduced. Since then, 
men have been employed from time to time to treat scattered 
infested trees, 

d, Administration.— The forest is administered by the Company's superin- 
tendent. Two special patrolmen and game wardens are employed, 
as stated above, and a foreman has been in charge of Japanese 
wood cutters, Otherwise, the Company's regular employees are 


assigned to forestry work as needed, 
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1. Object of Management 


As a source of income, forest products are of secondary 
importance. The principal value of the tract arises from its 
aesthetic properties, the driveways, the sand industry, the sale of 
small plots, etc., but the maintenance of a forest cover is essential. 
The land is, for the most part, unsuited for agriculture. 

The object of management, therefore, is, first, te main- 
tain the forest in the best possible condition, from the standpoint of 
appearances, especially in the immediate vicinity of drives and 


residence sections; and, second, to derive a profit from cord-wood and 


minor products. 
2. Administration 
The present method ef administration should be continued, 
At present the income will not justify the employment of a technical 
forester, From time to time a consulting forester should be engaged 
to mark sample plots for thinnings and cuttings, and to recommend 


insect or other control measures, 


8. Division of the Ares 
For the present, division of the area is necessary only to 


simplify explanation and the keeping of records, Eight compartments 
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have been made, as indicated on the accompanying map, based on 
accessibility and condition of the forest, The boundaries are 
roads or topographic feetures where possible. Each compartment 

has been designated by a number. (See map.) As more intensive 
metheds become possible, the compartments should be made permanent 
units for operation, and the bounderies changed, somewhat, to 
correspond more closely to topographic units, er fer greater 
convenience in practice. Further subdivision into sub-compartments 
will also become necessary, For the present, treatment will be 


by types, age classes, end site qualities, 


4, Treatment by Types 

a. The Monterey Pine.-- This is the only type of commercial import- 

ance. The age classes are considered in order. 
Age Class 1 = 20 years: Any cutting operations made 

in this clase during the next ten years should consist 
of thinnings to improve growth, and damage cuttings to 
remove trees attacked by the pine gall fungue and 
mistletoe. Owing to the difficulty of disposing of 
thinnings, unless favorably located, no present income 
can be expected from such cuttings. At first, therefore, 
eperations should be confined to places where improved 


appearances justify the expenditure, ae along the drives, 


eviawetat eto eA 86(.qam o08) ~~ .todewn 6 yd botamgtesh naod sad 
taonsmteg ohem ef bivoda atitemagqmon oft ,ofdtanoq emooed abortom 
of ,tariwenoa ,bogneds agitabaved elt baa ,gottateqe tot adinw 
todaetg tol 19 ,atktes otdgatgogot of YLesola stom bnoqaeT09 
atasmisqmoo~due oat notatvibdws wodiwl  eottoatq at sdaotmevaen 


od ffiw tuemtwott .taeesag att tof .ytedee0ed emoped cata [iw 


ssoltifaup ofte bao ,aeaanlo ogs \eeqyt yd 


Sean xd tagmteo® «4 , 
~stoqat Latotemmos to eqyt yimo edd at akdT -~,ont4 xezecnoM eft a 
-tobto at betebtenco ets aeavalo oge adT 8 gone 


_— dpe at supa x v we Seale ite 2s he 68? Sched “HE bes 


Thinnings ere very desirable, because the intermediate age 
class is deficient in area, end to sustain the yield, mature timber 
must be held over until this young timber attains merchantable size. 

In case thinnings are undertaken, the beginning should be 
made on the best sites. The stands to be treated should be selected 
by a trained forester, Sample plots should be marked and thinned 
under his direction for the guidance of the superintendent and to 
instruct the rangers, who should mark areas to be thinned, thereafter. 

Stande less than 15 years old should not be thinned. On 
good soil a heavy (Grade C) thinning should be made, since it will 
usually be impossible to make a second thinning. The aim should be 


to leave about 320 properly selected trees per acre, an average 


spacing of about 12 feet each way. All trees with galls or mistletoe 
on the main stem should be removed, and so far as possible, those alse 
with infested branches, All brush and material which cannot be dis- 
posed of should be piled and burned in such a way as not to injure 
remaining trees, 

The first thinnings, when made, should be in the 20-year 
stands on the good soil between Pacific Grove and Sawmill Creek (see 
map); next, in the 15-year stands on the northeast slopes of 
Huckleberry Hill, and on good soil on the northeast slopes of the 
hill northeast of the Carmel Hill gate. This would amount in all to 
about 100 acres. No data is available upon which to base an estimate 


of costs. 
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Age Glass 21-40 years: The stande placed in thie age class 
are all too +e stocked, and although on good or average sites, 
growth is retarded. A heavy thinning is required, removing 60 to 
70 per cent of the trees, The procedure should be much the same 
as described above. No rules can be laid down, as much depends on 
the conditions existing in the individual stand. Marking should 
be done by the rangers, efter instruction, as above, The stand at 
the reservoir and the ones east of the ridge at Pt. Douty might be 
selected to begin with. It is believed that sufficient wood may be 
obtained to pay the cost of thinning. The first thinnings under~ 
taken should be in this age class, first, because there is a 
possibility of some revenue, end, second, if the trees are left 
suppressed for much more than 30 years, it is believed they will 
not respond well to thinnings, except on the best sites. ‘Most of 
the trees are from 21 to 35 years old. No thinnings should be 
attempted unless there is a reasonable chance of some present income 
from the product. 

Age Class 41-60 years: Cutting for wood during the next 10 
years should be confined to this and the irregular age class, 

Cutting in this type, in the region of the Forest Lodge Gate 
end along the drives, should consist only in the removal of over- 
mature and diseased trees, Thrifty larger trees should be preserved, 


Oaks, and reproduction in these places, should be protected. It is 
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It is hoped that in time this will result in a more attractive 
all aged forest. The trees te be removed should be marked by a 
well instructed ranger. 

Between Sawmill Creek and Pacific Grove, stands of this 
age are mostly mature, 50 te 60 years old, and growth is falling 
off, These trees occupy good scil, and reproduction isusually 
excellent. These stands should be clear cut to release the 
young growth beneath, except along the drives se stated above, 
Cutting should begin on the east, or leeward, side and progress 
toward the wind. In this way serious wind fall will be prevented 
and places where there is no advance growth will be seeded down as 
cutting proceeds. It will be found necessary in places to cut 
the oaks also, where these trees have prevented a good stand of 
reproduction, The rate of cutting will depend on market conditions 
and cuttings elsewhere, 

Stands of this type below the pipe line, between Sawmill 
Creek and Pt. Cypress, are younger and in fair condition, In 
these places, for the next few years, cutting should be confined 
to the removal of dying or diseased trees, 

Above the pipe line, on i eeu and south where the soil 
is generally rather poor, this type becomes more irregular, the 


trees ere smaller, and the percentage of diseased trees is higher. 


“ALME Yo wbunts oven odttoas bas oe LLtawad sented 
antliot ak dgworg bas ,bLo atsey 08 of 08 ow tam yiteom ets o3a 


tilava at seiteubotayr base ,Lice boog yqvooe avett oaedT | etto 
edd enseiet of fio melo od biveda abusia osedT  .txolleoxe 
eevods batete az sevixb edd anole tqeoxe ,dtaoned dea gavoy 
aretgotq bas ebie ,btaweel to . tase edt no utged biveria gattewo 
botaevetg ed Iffbw [iat batw aveties yaw aidd mI  .batw edt paawod 
a8 mwob boboes od Litw diwotg sonavba oa af etodd etodw aooslg bas 
duo of aeoatg al visaaeoen bast od tite tI .mbasootq gnttive 


to baata boog & betnevetg, ovad geet) eaods omedy sede sino eit | 


enoitthnos dowtan ao baogeb fitw ee. nies otey os? _sttoitosbotget 
, apodionn te ugstetes dns 
| kites mowed lost oatg ot wosod oayt atte Yo abnuce 


tah 


al saotttines viet ak bas wegnvey one seria ot baa ion) 


d ae bar. acts = 


pee .tort ase, ese ba ay B= rene ie. 


yes Arar 


Lee ; 
ed dale ae ~ bs ; Ro ete By, are 


These stands should not be clear-cut, eas brush is apt to come in, 
The aim should be to convert this inte a selection forest by the 
removal of individuals and groups of the larger trees and all dead 
or inferior trees, It is believed that this will not result in 
excessive wind fall, since the trees here are more accustomed to 
exposure. In the stands adjacent to the Pebble Beach subdivision, 
where the soil varies and the topography is somewhat irregular, the 
treatment should be similar, 

The Irregular Type: Along the drives, this is the most 
attractive type, and here cutting should be designed, according to the 
practice in recent years, to improve its appearance. Large healthy 
pines and oaks should be preserved, Elsewhere, especially on good 
soils, much heavier cuttings may be made. These should follow the 
principles of the selection system, Very large trees of irregular 
form should be removed, Oaks will often be found a hindrance to 
reproduction, and in such cases should be cut. Groups of saplings 
and poles will sometimes be found in this type where thinning is 
desirable. It may be found possible to do part of this thinning in 
connection with the removal of cordwood. On poorer sites, cutting 
will be relatively lighter. In general in this type, the age classes 


are not well distributed, The most desirable percentage of the 


volume or crown cover to be removed must be determined on the ground, 


eT a Ue e ad : 3 
BG Ge iss PM ak MA 0 ca Unc ase 
_ Lis ba aa0d wpm anit bi owen bas einubivibat ‘Yo Lavomes 
ai divaet ton {itw and fad heh to’ ‘et at ee ‘wiverat to 


ot bensisuces eto ets oted aeort: ead oonta , {fat tale ‘eviaasoxe 
pepe dosed eidded edt ot tneostbha abaste edd “eI erwaogxe 
edd ,rsivgetst turwemoe at ydqutgoqod edd bua aettsv toa edd evtertw 
stalimtea ed bivode inemtaett 

taom edt af aidt ,nevith oft gxolA sogyt salemeat ont | 
odd of gatirtoons (bomgtned od aivede gaistus oted bas ,oqys wtkicatite 
vitleed oytel .sonxetaegges ati svotgmt of ataey tases at eottontg 
booy to yllaiooqaes otecwes LE bovrese7g od biveda edno bas aout 
eld wollot binorle esedT .ebam ed yam agaitiwa tetvaed hoses athe 


twlugettl Yo went ap tel y10v 00 tage nottooLon eit to seigiontig 


of epnethais m beet od avtte ffiw aizd  sbevome od bivode met 


egabiqan to aquow ste od hana wens sve a tan .nattoabong | 


Sukh 4 


NM aatantst ote ogg? abt at | of nonitonon Lv aofog ban 


ete ee a riper ue bail 7 pone kay? pres 


The Beach Protection Belt: No cutting should be done in 
this type, except to remove dead and diseased trees or to 
encourage reproduction, This is intended to prevent wind 
injury in adjoining stands and to prevent the movement of sand. 

b, The Monterey Cypress.— No cutting should be done in this type, except 
to improve its appearance, as has been the practice in recent 
years, 

c. The Gowan Cypress.— A fire break has already been constructed around 
the mature stand. This is all that is justified by ite value 
as an object of interest. 

d. The Bishop Pine.— Very little can be done in this type during the 
next decade, due to the conditions existing there, This 
species is an inferior one, and the ultimate object should be 
to replace it with Monterey Pine. When it occurs in mixture 
in young stands being thinned or improved, it should be 
removed, 

®, Brush Areas.— Brush areas are usually the result of fires and early 
unrestricted cuttings on poor sites. In many places dense 
brush will be found under timber, which is not indicated on 
the map. Most of the pure chaparral areas are “natural,” 
i.e. on very poor sites, such as rocky points or very steep 
Slopes, unsuited for tree growth, On favorable sites, the 
ground is usually reclaimed by pine. 
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During the next few years, no attempt should be made 
to reclaim chaparral areas. Ultimately, the aim should be 
to reforest land on which tree growth can be sustained with 


certainty. (For shrubs composing chaparral areas, see 


appendix, p. 74.) 


5. Rotation and Yield 
It is believed that a rotation of from 50 to 60 years, depend- 
ing on site quality, will be best for cord-wood production. It is evident 
from many existing stands that trees of large size, for the species, can 
be produced in 50 years. Growth studies indicate that the current annual 
growth falls off rapidly, even on good sites, after 60 years. No data is 
available to determine the yield which may be expected from Monterey Pine 


in a regulated forest. It is believed, however, that present yields can 


be considerably increased. 


6. Regulation of the Yield 
Considering the tract as a unit, the object should be a 


sustained annual yield rather than periodic heavy cuttings. 

During the first 20 years of the rotation, the total annual 
growth of 3,900 cords should not be cut, since the intermediate age classes 
in the even-aged type, and in much of the irregular type, are not well 
represented, 

During the next 10 years, 2,590 cords may be safely cut 


annually. Efforts should be made to build up the market and increase 
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the annual cut, which is now less than 700 cords (1200 California cords) , 
to this amount. (At present the Company's superintendent estimates that 
the local market would absorb an average of about 1500 cords per year — 


2000 to 3000 short cords.) 


7. Cutting Policy 
During the next 10 years cutting should proceed as stated 


for various types, as follows: 


a. Monterey Pine Type.— 
1. Age Class 1-20 years: No cutting, except 


thinnings to improve appearances along drives, or in rare 
cases on good soil, to improve growth, where there is 
assurance of some financial gain, 

2. Age Class 21-40 years: Thinnings to improve 
growth only where there is aseurance of financial gain from 
sale of the products, 


3. Age Class 41-60 years: Clear cuttings for 
wood in older stands on good soil; selection cuttings on 
poor sites. Improvement selection cuttings for aesthetic 


purposes along drives. 
4. Irregular Age Class: Selection cuttings for 


wood, heavier on good soil than on poor soil; improvement 


selection cuttings for aesthetic purposes as required. 
5. The Beach Protection Belt: No cutting except 


to remove wind-thrown or dead trees, 
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b. In Other Types.— No cutting except to maintain appearances, 

Marking: All trees to be removed in selection 
cuttings or thinnings should be marked, or blazed, 
This can be done by rangers under the superintendent's 
supervision, after instruction as described above. The 
boundaries of areas to be cut clear should be distinctly 
marked. 

Brush Disposal: Brush from wood operations 
should be piled and burned as a fire protection measure, 
to improve the appearance of the forest, and, in some 
cases, to prepare the seed bed for reproduction. Piling 
should be done at the time of cutting. The piles should 
be small enough and far enough away from remaining trees 
to prevent injury during burning. Where possible, the 
brush should be piled and burned on the recently cut larger 
stumps. This will prevent infestation of stumps by bark 
beetles. Burning should be done as at present, by the 
rangers when the fire danger is least. When wood is sold 
on a stumpage basis to contractors, proper piling of brush 
should be insisted upon and insured by frequent inspection, 


to save unnecessary rehandling by patrolmen, 
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8. Planting 
No planting should be undertaken under present conditions, for 


the following reasons; (1) openings available for planting along the 
beach are producing a larger income in rentals from the War Department 

and for grazing purposes than could be expected from a forest crop; 

(2) extensive openings in the Pebble Beach subdivision will probably be 
used for golf-links, and the status of the land is too uncertain to 
justify a forest plantation; (3) forestation of brush areas, or attempts 
to reclaim sand hills, would be very expensive and doubtful of success; 
(4) successful plantations of considerable size would involve the purchase 
of nursery stock, or the establishment of a small nursery, as success with 
wild seedlings is very uncertain, The ultimate aim should be to reforest 
small natural openings scattered through the forest, after experiments 


and experience have determined the best methods. 


9. Protection 
a. Fire.-~ The present system of patrol should be maintained. During 


short periods of extreme fire danger, a motorcycle patrolman 
to follow the drives might be employed to advantage, During 
the fire season, fire-fighting tools should be kept in 
convenient places, and the location of men available for 
fighting fires should be known, 

The fence row between the tract and Pacific Grove 
should be kept open, 


It is recommended that a fence row, or fire-line, be 
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cleared along the eastern boundary beginning at the southwest 
Presidio corner, running thence to the northeast corner of the 
tract, and from there southwest along the boundary line to the 
county road. This would amount to approximately 2.4 miles of 
line, and if 25 feet in width, to about 7.3 acres. Until such 
a clearing can be made, a trail should be chopped out for 


patrolmen. 


The old wood road, extending from the patrolman's 
headquarters at the reservoir to the opening near the southwest 
corner of Del Monte Park, and thence across the burn of 1901 
to the drive on Huckleberry Hill, should be kept open for 
passage on horseback. Other trails may be cut out by the 
rangers from time to time during the winter months to facilitate 
patrol, Fire warnings and trespass notices should be kept in 
good condition. 

It will rarely be found necessary to restrict grazing, 
since Monterey Pine reproduces abundantly under most conditions, 
On certain areas clear cut to be reproduced by seeding from the 
side, excessive grazing during the wet season, when the ground 


is soft and forage scarce, would be undesirable. 
b. Insects.— Monterey Pine serves as host for a large number of insects, 
several of which are at times very injurious. 
By far the most important insect attacking living trees 


is the Red Turpentine-beetle (Dendroctonus valens Lec.) The 
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adults are dark reddish brown beetles, the females being 
slightly over one-fourth of an inch in length, the males 
smaller, The adult beetles and larvae live beneath the 
bark, feeding on the inner bark and cambiun layer of the 
lower part of the trunk. The presence of the beetles is 
indicated by granular pitch exudations. When the tree 
is small, or is attacked by several broods of grubs, it 
is often completely girdled and dies. 

The trees attacked are in most cases those weakened 
by attacks of fungi and mistletoe, and especially by fire, 
but many valuable trees in good condition about residences 


and hotel grounds are attacked. 
Control: At the present time attacks of this 


beetle are confined to scattered trees of the older age 
classes, throughout the forest, and to valuable landscape 
trees about Pebble Beach, Del Monte, and other residence 
sections, It is believed that this insect could be 
completely exterminated by a well planned campaign, 
provided cooperation could be secured from neighboring 
forests, An experienced field entomologist should select 


and mark the trees for treatment, 
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The larval stages are found in the bark throughout 
the year, but are most abundant during April and May. Trees 
in the forest which are past hope of recovery should be cut 
about this time, or earlier, and the bark peeled from the 
lower trunk and stump. The bark and material which cannot 
be saved for wood should be burned on the stump, as many of 
the beetles are in the stump, or enter it after cutting. 

During cord-wood operations, treatment of the stumps should 
be the same as stated above, 

Spasmodic attempts at control by individuals 
working alone will have little effect, and should be confined 
to treatment of valuable trees about parks and grounds, For 
further description of insect enemies and control, see appendix. 

c. Fungus Diseases.-- The most serious damage to young timber is caused 
by the pine gall fungus (Peridermium harknesii). The parasite 
attacks the branches and main stem, causing globular swellings 
which vary greatly in size, growing larger with age. When 
the stem is attacked, the tree usually dies at an early age, or 
the parts lying beyond the gall die and secondary branches grow 
up to take their places, the result being a stunted bushy tree 
of no value, The weakened trees are rendered more susceptible 
to insect enemies. The few trees with swellings on the main 
trunk which reach large size are often broken off by the wind at 


the point of attack, 
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Sages . 


The percentage of saplings and seedlings attacked 
varies with site conditions, being lowest on good soils and 
highest in very wet places and on poor soil of southwest 
exposures. In the young timber of the great burned area, 
from 10% to 20% of the trees have galls on the stem or 
branches, and the percentage is often much higher. On 
some areas, as in the wet place near the northwest corner 
of Del Monte Park, practically all the trees may be rendered 
worthless. 

The control of this disease is a very difficult 
problem, The orange colored spores, which appear in great 
numbers from ruptures in the bark of the galls during the 
spring, are blown everywhere through the forest by the wind. 
The complete life history of this fungus is not known, 

Owing to the great extent of the infection, control 
measures, for the present, must be confined largely to areas 
being thinned, as described above, During selection cuttings 
for cord-wood, it may be possible to cut many infested trees, 
and during brush disposal, to cut and burn diseased seedlings, 
Around gardens and grounds, small trees with galls on the main 
stem should be cut. Limbs bearing galls, or more valuable 


trees, should be pruned off. 
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Monterey Pine, Young 
trees stunted and killed by 
the pine gall fungus (Peri- 
dermium harknessii), The 
disease causes swellings on 
the stem and branches, either 
killing the tree or rendering 
it worthless by causing 


excessive branching, 
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Other Fungi: The ring scale fungus (Trametes pini) 
destroys the heartwood of living mature pines. A large 
number of trees in the vicinity of the Forest Lodge Gate 
are infected. The presence of the fungus in advanced stages 
is indicated by the spore-bearing or fruiting bodies, which 
usually appear on the lower trunk from cavities left by falling 
limbs. These are hoof-shaped or irregular, the upper side 
being dark colored and rough, the lower side brownish in color 
with irregular pores or holes. When the tree is cut, the 
heartwood is often found to be unsound, the softer or spring- 
wood part of the annual rings being completely destroyed. 

Since only the non-living heartwood is attacked, the 
trees do not often die, but the most valuable wood is destroyed. 
During cutting operations, trees with fruiting-bodies of this 
fungus should always be cut. Destruction of the fruiting- 
bodies has no effect on the development of the wood destroying 
mesh-work, or mycelium, of the plant within the tree. 

Dead, middle-aged, or mature pines are frequently 
found which have been killed by the fungus Polyporus schweinitzii. 
The fruiting-bodies are rather large, shelf-like, and brownish 
in color, with a porous undersurface, They appear on the trunk 
near the ground. This fungus continues to rot the wood after 
the tree is dead. Where possible, trees killed by it should be 


burned. 
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d. The Pine Mistletoe (Razoumofskye (Arceuthobium) campylopoda),—~ This 
parasite occurs extensively throughout the forest and causes 
serious damage. The branches and trunks of small trees are 
attacked, resulting in stunted, poorly formed trees. Even 
the older trees will often be found with this plant growing 
from the bark fissures of the main trunk, The resulting 
cancered condition of the bark often attracts destructive 
insects. Under present conditions, this parasite cannot be 
completely exterminated. Young trees with this parasite on 


the main stem should be cut wherever possible. 


10. Grazing 
The tract forms valuable grazing grounds for cattle, brought 


here for a part of the year from the Company's ranches. The number is 
said to be usually from 200 to 400 head. All openings indicated on the 
Map are covered with grass. Due to the open crown cover in older Monterey 
Pine stands and to fires, the layer of litter is usually very scanty, so 
that over a large part of the area grass is also abundant beneath the trees. 
Except during a few months in summer, water is plentiful in gulches, and 
several troughs have been placed along the pipe line of the Monterey County 
Water Works. Under the present methods, the value derived from grazing 


far exceeds any damage which results to reproduction, 
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11, Game 
The presence of game adds considerably to the aesthetic 
value of the forest. Deer are abundant on the tract, and a herd of 
seven elk have been successfully established. Ample protection is 
afforded, at present, by prohibiting hunting and destroying predaceous 
animals. 


APPENDIX 


1, Methods of Collecting Data 
Estimate.— In estimating the timber, the plot system was used. 


Using the boundary fences on the north and east as base lines, strips 

were laid off on the Company's map at intervals of 1650 feet, running 
§55°W, Lines were run with the Forest Service Standard Compass and 
distances obtained by pacing. Along these lines at intervals of 5 chains, 
#-acre circular plots were taken, on which all the trees 6 inches and over 
in D,B.H. were tallied by 2<inch D.B.H.-classes and 10-foot total height- 
classes. Diameters and heights were determined by means of a Forest 
Service cruiser stick, until the estimator's eye became accustomed to the 
timber. Thereafter the stick was used only at intervals to check the 
estimator's judgment. A new tally~-sheet was begun whenever a decided 
change in type or age class was encountered. At each circle, notes were 
taken covering the following points: (1) percentage of the area covered 
by seedlings, and age and height of same; (2) number of trees below 6 inches 
in D.B.H., with average height and apparent age; (3) amount of grass; 

(4) amount of brush; (5) general notes on soil, rock, treatment and condi- 
tion of timber, Brush areas, openings, and changes in type or age class 
were sketched on the map. On the north half of the tract intermediate 
lines were run to improve the map. The actual area of the circular plots 


estimated composed about 4 per cent of the total area, this being all that 
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limited time and the value of the timber would justify. It is believed 
that this will give a fair estimate, since the area is large, conditions 
are uniform, and strips were run at right angles to ridges and streams, 
A much greater portion of the area was covered for the type map. Forest 
types often grade into each other, and boundary lines are more or less 
arbitrary. No attempt was made to secure greater accuracy in the map 
than its use would justify. The estimate and type map were made without 
assistance. Corrections should be made in the field where errors are 
discovered. 

Computation. No volume tables exist for Monterey Pine, and 
the time was too limited to construct one. In computing the estimate, 
a volume table for second growth Western Yellow Pine was used, prepared 
by W. H, Gallaher on the Tahoe National Forest. It was extended 
graphically. For the larger trees, the Forest Service volume table for 
Western Yellow Pine in District 5 was used. The values given by these 
tables were checked by stem measurements of 34 Monterey Pines, and volumes 
corresponding as given by the Scribner's Decimal “C” log rule, upon which 
the above tables are based. The values, as given, were found to be 
approximately 15 per cent too high for Monterey Pine, and this correction 
was applied to the estimate, 

As these tables give volumes in board feet, it was necessary 


to use a converting factor to express the result in cords, To obtain 
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this, the diameters and heights of 36 windfallen trees were secured, 
and the actual amount of wood cut from them was scaled. The board- 
foot contents was taken from the volume tables, and the ratio of 
cords per 1000 bd.ft. was computed, The weighted average was found 
to be 1.8 cords per 1000 bd.ft., or 550 bd. ft. per cord. The 
California cord consists of 2 tiers of l4einch wood, 4 feet high, 
and 8 feet long, and was taken as 0,58 of an ordinary cord. For 
trees less than 8 inches in D.B.H., which have no board-foot contents, 
the volumes were obtained from a cubic foot volume table for Lodgepole 
Pine, given in Forest Service Bulletin No, 234, by D, T. Mason. The 
next lower D.B.H, class was taken in the table, to allow for difference 
in bark thickness between Lodgepole and Monterey Pines, Conversion 
of cubic feet to cords was made on the basis of 75 cu.ft. of actual 
wood per cord, the value given in "Forest Mensuration,” by Henry §. 
Graves, for sticks of corresponding dimensions, 

Sample plots for growth studies were laid out with ea compass 
and tape. The area varied from 33 feet square, in dense saplings, 
to half an acre in older stands. Diameters were measured with calipers 
and diameter tape; heights were obtained with an Abney hand level and 
clinometer; ages and diameter growth were taken from increment borings, 
or by cutting smaller trees. Stem analyses were taken for 9 trees 
cut for wood, and taper measurements were made on 24 additional wind- 
falls. The age required by seedlings to reach stump height was 


obtained by measurements of 35 cut seedlings. 
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Areas of types indicated on the map were obtained with a 
planimeter., Careful measurement of plots of known erea and lines 
of known length indicated that the map had shrunken approximately 
one per cent from exposure in the field. This correction was 


therefore applied to all computations cof area. 


2. Investigations 

The administration of a forest according to principles of 
forest management presupposes careful preservation, in usable form, 
cf all data concerning operations in the forest. Under intensive 
management, blank forms and a filing system must be devised for the 
keeping of complete records of each compartment and etand. This 
can best be done by the administration, ee practice dictates, 

The need of further growth studies has already been 
mentioned, 

A cordwood volume table for Monterey Pine under local 
conditions would be of great value in making stumpage sales or future 
estimates. The deta needed consist of D.B,H, and total height 
measurements of as many trees as possible in each diameter class, 
together with the actual amount of wood cut from the trees under local 
methods, 

In connection with cutting operations and fire protection, 
edditional weather data within the forest would be of great value. 
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Arrangements could probably be made whereby records of temperature, 
wind direction, severe storms, number of foggy days, etc., could 
be secured in connection with the present rainfall records, with 
but slight edditional expense. Complete fire records, covering 


origin, location, area burned, date, etc., ere very desirable, 


3. The Monterey Cypress 
The Monterey Cypress (Cupressus macrocarpa Hartw.) 


occurs naturally only in the small groves found on Point Cypress 
and Point Lobos. Trees near the ocean, due to exposure to the 
wind, are often fantastically gnarled and twisted, with many dead 
branches and ashy grey trunks. The appearance of these trees has 
doubtless led to the belief that they are of very great age. 

During the recent storm of January 1916, many trees, 
including several of the larger ones, were blown down, These were 
subsequently cut into cordwood, giving an opportunity to count the 
annual rings at stump height, and thus determine the age. I+ is, 
in some cases, difficult to distinguish individual rings, and the 
time required by the tree to reach stump height (usually one or two 
feet) is, ef course, unknown; but, the error from these sources can 
in no case amount to more than five or ten years, Ring counts on 
stumps were supplemented by ring counts on cores of wood obtained 


by boring into stendingtrees with an increment borer, 
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In all, stump counts, er borings, were taken from fifteen 
trees of different sizes, including the largest which could be found, 
A tree, considered to be a fair representative of the older mature trees, 
was 62 inches in diameter, inside the bark at 4 feet above ground, and 
had at this point 225 annual rings, The accompanying diameter growth 
curve was constructed by counting the rings into decades and measuring 
the radial distance from the center to each decade, the results being 
plotted, as shown, From the curve, the diameter of the tree at this 
height for any age may be obteined by reading the corresponding radius 
end multiplying by two, 

The largest standing tree which could be found had an 
average diameter of approximately 72 inches, at 4$ feet from the ground, 
During the last 120 years this tree had grown, on an average, 1,32 inches 
in diameter per decade. Assuming that this tree never grew more rapidly, 
even in youth, which is unlikely, the age would not be more than 550 years. 
Diameter growth curves, which make allowance for accelerated growth during 
youth, indicate thet this tree was probably not more than 350 years old. 

Other representative larger trees were found to be as 
follows: 

Tree No.l — Diameter (44 ft. above ground) 13 inches; age 95 years. 
Tree No.2 — Diameter (44 ft. above ground) 15 inches; age 60 years, 
Tree No.3 — Diameter (1 1/3 ft, above ground) 30 inches; age 103 years, 


Tree No.4 — Dismeter (2 ft. above ground) 26 inches; age 101 years. 
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It may be said with certainty that the greater number of trees 
ere less than 250 years old, and that the Monterey Cypress seldom, if ever, 
attains a greater age than 400 years, 

For further description of Monterey Cypress consult: 

"A Silva of California" by Willis L. Jepson. 


"Forest Trees of the Pacific Slope" by G, B, Sudworth, 


4, Additional Notes on Bishop Pine (Pinus muricata Don) 
Bishop Pine may be readily distinguished from Monterey Pine by the 


lighter green and coarser foliage. The leaves occur in fascicles of 2, 
inetead of in 3's as in Monterey Pine, and are longer, being 4 to 6 inches 
in length. The cones ere smaller than those of the Monterey Pine, being 

2 tc 3 inches long, the scales bearing prominent persistent prickles, This 
species will be replaced, at length, by Monterey Pine, if fires are prevented, 
It bears cones in abundance after 10 years of age; as many as 4 whorls of 
cones, each with from 3 to 8 cones, ere sometimes borne in a single season 
by trees 15 years old on this burned area. A tree near the Presidio 

corner, on the eastern part of this area, was 15 feet high, 1 inch in D.B.H., 
and 15 years old; it bore 12 whorls of cones, the first appearing 3 feet 

from the ground, The cones, however, remain closed for many years (10 years 
er more) unless opened by fire, end while the quality of the seed is high, 
the Monterey Pine, the cones ef which usually open in the third or fourth 


year, ie thus given a decided advantage, except in case of fires, 
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The Monterey Cypress. 
(Cupreseus macrocarpe Hartw. ) 


Exposure to the wind has given these trees 
the appearance of great age. 
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5S. Additional Notes on Monterey Pino 
Seed Besaring.-- Monterey Pine is a prolific annual seeder. The 


statement has often been made that the cones remain closed for many years. 
This is now believed to be incerrect. The cones mature in the autumn of 
the second season, and usually open during the first warm days early in 

the following spring. Thereafter, old cones open and close repeatedly, 
whenever changes in the temperature and moisture of the air are sufficiently 
great. In the region where the tree grows, the air is usually cool and 
moist, and consequently the cones remain closed most of the time. The 
cones remain attached to the branches and trunk for many years, but these 
old cones, when chopped open, contain very little seed. 

A tree near Del Monte Park, 50 years old and 12 inches in D.B.H., 
hed 25 whoris of cones on the main stem, the first being & feet from the 
ground. Cones are sometimes borne on trees 15 years old. 

The quality of the seed is high, and reproduction is usually 
abundant, especially on good mineral soil exposed by fire. 

Root System.—- The root system of Monterey Pine is shallow, as 
@ rule, especially on good soil, Except during early life, there is no 
tap root, but the lateral roote are often quite extensive, When the sandy 
loam,on which the tree grows best, becomes wet, windfall is apt to be heavy 
in exposed places, 

Growth, Monterey Pine grows very rapidly on good soil. In 


exceptional cases, where trees stand on good soil with abundant light, 
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annual rings one inch in width at breast height may be found, In 
one case, on good moist soil, trees were found which were 8 to 11 
inches in D.B.H, and 55 to 57 feet high when 15 years old. In most 
ceses, however, the rate of growth is much less rapid, ee may be 
seen from the following teble. This is based on stem analyses of 
10 trees, and taper measurements on 24 others, all of which grew on 
rather good soil near the Forest Lodge Gate. The average time 
required to reach stump height (one foot) was found, by cutting 35 
seedlings, to be about 3 years under these conditions, The volumes 
were computed from Scribner's Decimal "C" log rule. All tabulations 
are from curves, 


Individual Tree Growth — Monterey Pine 
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MONTEREY PIXE 
Merchantable Stand Per Acre by Age and D.B.H, Classes 


(Computed from estimate sheets) 


D.B.H. Age Years 
Inches 


1-40 — 41 < 60 Irreg. 


« 
1-4 
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Physi Properties of Monter ine 
Ehysicel Properties of Monterey Pine 


Dry weight of wood, 28.5 lbs. per cu.ft. 
Specific gravity, 0.46, 
Ash, 0.3 per cent of the dry weight of 


the wood, 
Full value, 61% of White Oak, 


(U.S. Dept, Agr. Bull. No.99) 


Average pine wood (varicus species), B.T.U. 


per pound — 2000 to 6000, depending on moisture contents, 


etc, 

Average bituminous coal, 13,000 B.T.U. per 
pound, 

Anthracite coal, 14,000 B,T.U. per pound. 

Crude oil (Pacific Coast), 18,000 B.T.U. per 
pound, 


(U. C. College of Mechanics) 
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6. Additional Notes on Insect Control 


The Red Turpentine Beetle (Dendroctonus valens Lec.).— The 
adult beetles enter the tree just above the ground or about the root 


crown, The burrow is begun in a bark fissure, about a fire callous, 
in a root crotch, or where the bark of older trees has been cancered 
by mistletoe, The presence of the beetles is indicated by granular 
pitch tubes about the base of the tree at the points of entrance. 
The brood gallery constructed by the adults is usually less than 
18 inches long. Eggs are deposited along the sides of the burrow 
in great numbers (100 to 300), The larvae or grubs feed on the 
cambium, side by side, so that the cambium layer is completely 
destroyed over a large irregular patch. 

Mr. G. A, Coleman, of the University of California, who 
acted as forester for the Company for 3 years and did effective 
work in controlling an outbreak which followed the burn of 1901, 


recommends the following treatment for trees not yet beyond 
recovery: 
For Field Conditions: 

Method 1. Strip the bark from the areas containing 
larvae, taking care to find all galleries 
by removing the dirt from arcund the root 
crown. Paint the tree with coal ter 
where the bark has been removed, to prevent 
attacks by fungi and other insects. Burn 
the bark containing the grubs, 
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Method 2, Pare off the outer bark just 
enough to open the galleries. 
Force kerosene into the galleries 
by means of a spring-bottom oil 
can with a long spout. If 
considerable bark is removed, paint 
with coal tar. The cost of this 
treatment is given as 10 cents per 
tree or stump. 

For Valuable Trees in Parks or Grounds: (1) Treat as above 
unless resulting scars are undesirable. (2) Hydrocyanic acid gas 
treatment — Tie a painted canvas or gas-tight sheet, 6" wide and 12' 
long, around the lower trunk, allowing it to spread out on the ground, 
after having cleared each gallery of pitch at the entrance, Plug the 
chinks around the top between the binding rope and the bark with sod, etc, 
Cover the bottom of the canvas with moist earth, leaving a place to insert 
the chemicals. Place an earthen vessel, containing 1 oz. of commercial 
sulphuric acid in 2 oz. of water, under the tent. Drop into this 1 oz, 
of Potassium cyanide (38%) and tightly close the remaining opening. The 
treatment requires about 12 hours, The treatment was used for 2 years 
successfully on the Del Monte grounds and at Pacific Grove, The cost is 
about 25 cents per tree, 

Other Insects.— Trees weakened by the above beetle, or 


from other causes, are often attacked by two small, very dark brown 
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bark-beetles, less than 3/16 inches in length, and nearly cylindrical, 
the posterior portion of the body having an abruptly truncated 
appearance, Their presence is indicated by small holes in the bark 
end “sew dust.” These beetles (Ips plastographus Hopk, and Ips 
radiata® Lec.) usually only hasten the death of the tree. 

The pitch worm (Vespamima sequoiae H.Edw.) often dis- 
figures large trees about gardens or grounds, by causing masses of 
pitch to flow from crevices of the bark on the trunk, usually 5 to 20 
feet from the ground, The larva of the moth named above bores into 
the cambium layer on which it feeds, thus causing the flow of pitch in 
which it lives, These maAsees of pitch may be easily removed and the 


larvae destroyed in February or March, 


7. List of Tree-forming Species Found in the 
Del. Monte Forest 
The following have already been mentioned: 
Monterey Pine (Pinus radiata Don) 
Bishop Pine (Pinus muricata Don) 


Monterey Cypress (Cupressus macrocerpa Hartw. ) 
Gowan Cypress (Cupressus goveniana Gordon) 
California Live Oak (Quercus agrifolia Neé) 
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The following trees, of little importance, have been 


noted: 


California Wax Myrtle (Myrica californica Cham,), an evergreen, 
often shrubby resembling Rhododendron. 


White Alder (Alnus rhombifolia Nuttall), occurs scantily along 
creeks. 


Nuttall Willow (Salix nuttallii Sarg.), scattered throughout the 
forest on high ground. 


Willow (Salix sp.), usually a shrub along creeks in the sand hills. 


Madrona (Arbutus menziesii Pursh.), single small tree found near 
Presidio fence, 


8. List of Shrubs 
The following shrubs are important constituents of 


chaparral areas: 
Manzanita (Arctostaphylos tomentosa Dougl.). 


Manzanita (Arctostaphylos sp.), low species with emall lanceolate, 
shiny, glabrous leaves. 


California Lilac (Ceanothus thyrsiflorus Esch.). 


Ceancthus (Probably Ceanothus rigidus Nutt.), occure along the 
Presidio fence and elsewhere. 


Chaparral Broom (Baccharis pilularis D C). 
Chamise (Adenostoma fasciculatum H. & A.). 


Black Sage (Salvia mellifera Greene). 


The following shrubs are found in thickets or singly: 
Poison Oak (Rhus diversiloba T, & G.). 


Coffee Berry (Rhamnus californica Esch.). 
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Red Berry (Rhamnus crocea Nutt.) 

Huckleberry (Vaccinium ovatum Pursh, ) 

Salal or wintergreen (Gaultheria shallon Pursh.) 

Golden Chinquapin (Castenopsis chrysophylla Hook., var. minor Benth.) 
Christmas Berry (Heteromeles arbutifolia (Lindl.) Roem.) 

Cherry (Probably Prunus demissa Walp.) 

$ilk Tassel Bush (Garrya elliptica Dougl.) 

California Wild Rose (Rosa californica C, & 5.) 

Common Blackberry (Rubus vitifolius C. & 5S.) 


Gooseberry (Ribes speciosum Pursh,) 


Gooseberry (Species with smaller, paler flowers than the above — 
probably R, menziesii Pursh., ) 


Currant (Ribee sanguineum Pursh, var, glutinosum Brew. & Wats.) 
Bush Monkey Flower (Diplecus gultinosus Nutt.) 

Pea chaparral (Pickeringia montana Nutt.) 

Lupine (Lupinus sp.) 


Snow Berry (Symphoricarpus racemosus Michx.) 


Two shrube of the family, Compositae, occur abundantly 


on the sand hille and are important in retaining the dunes, 


9. List of Grasses 
The following list was taken from a paper by Mr. G. A, 


Coleman: 
Partial list of grasses growing in the forest and near 
Monterey, California (namee as they appear in the Botany of Californie), 


by E. K, Abbott, M.D,, Monterey, Californie: 
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Phalaris amethystina Trin. Canary grass. 
Polypogon mcnspeliensis Desf. Annual Beard Grass. 
Polypogon littoralis Smith. 

Agrostis verticillata Vill. Bent Grass, 
Castridium australe Beauv. Nit-Grass. 
Calamagrostis baleutica Trin. Reed-Bent-Grass. 
Stipa eminens Cav. Feather-Grase. 

Stipa setigera Presl. 

Danthonie californica Bolander, Wild Oat-Grass. 
Avena fatus Linn, Oat. 

Aira elongata Hook. Hair-Grass. 

Aire danthonioides Trin, 

Holcus lanata Linn. Velvet Grass, 

Melice imperfecta Trin. Melic-Grass. 
Distichlis maritima Raf. Spike-Grass. 

Poa annua Linn. Meadow-Grase. 

Poa stenantha Trin. var. Howellii. 

Poa douglasii Nees. 

Briza media Linn. Quaking-Grass. 

Briza minor, 

Festuca michrostachyse Nutt. 

Festus myurus Linn, Fescue-Grass. 


Bromus maximus Desf. Brome-Grass. 
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Bromus orcuttianus. 

Lepturus cylindricus,. 

Lolium perenne Linn, Darnel cr Ray-Grass. 
Lolium temulentum Linn. 

Hordeum nodosum Linn. Barley. 

Hordeum jubatum Linn. 

Elymus condensatus Linn. Lyme~Grase. 


Elymus sibiricus Linn. 
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